Introduction
The recent discovery of the Higgs boson has partially completed the mass generation puzzle. However, the origin of the light neutrino masses is still a completely open question. The simplest model which can account for the light neutrino masses consists in the addition of fermion singlets to the Standard Model (SM) field content [1] . The new states participate in the neutrino mass generation and mix with the SM neutrinos. In this work we will consider 28 relevant flavour and electroweak (EW) observables which can be affected by this type of New Physics (NP) in order to constrain the heavy mixing. We will assume that the heavy neutrinos are heavier than the EW scale and therefore integrated out. The NP effects are then driven by the d = 5 and d = 6 non-renormalizable effective operators which should be added to the SM Lagrangian. After the EW symmetry breaking, the d = 5 Weinberg operator [2] generates the light neutrino masses while the d = 6 operator [3] induces deviations from the unitarity of the leptonic mixing matrix N [4, 5, 6, 7, 8] which can be parametrized with all generality as [9] 
where U PMNS is a unitary matrix which reassembles the standard PMNS matrix up to the small non-unitarity corrections and
is the coefficient of the d = 6 operator and it is directly related to the heavy-active mixing Θ α j . Two scenarios will be studied: (i) G-SS. A general scenario in which an arbitrary number of heavy neutrinos is included without any further assumption.
(ii) 3N-SS. The 3 right-handed neutrino case defined by the following requirements:
-The SM is only extended adding 3 right-handed neutrinos.
-Potentially observable η allowed despite the smallness of neutrino masses.
-The light neutrino masses are radiatively stable [10, 11] . In order to satisfy these conditions the Dirac and Majorana mass matrices should show some particular textures which can be understood in an approximate Lepton number (L) conserving context 1 . Indeed, since the smallness of the neutrino masses can come not only from the new physics scale suppression but also from an underlying approximate symmetry [12] such as L, the mixings can be much larger than the ones expected in the naive seesaw scaling, O(m ν /M), and saturate the present experimental bounds. In this 3N-SS scenario the heavy mixing pattern simplifies at leading order to
where v is the Higgs vev and Λ is the 3N-SS scale (the mass of the Dirac heavy neutrino pair when the symmetry is exact). 
-9 weak decays constraining the CKM unitarity -3 radiative Lepton Flavour Violating (LFV) decays: µ → eγ, τ → µγ and τ → eγ The details of the analysis can be found in [8] , but let us briefly discuss the sensitivity of the LFV observables to η αβ . In Fig. 1 we show the current experimental bounds and future sensitivities to η eµ and η eτ . The present bound is currently dominated by the radiative decays µ → eγ and τ → eγ (this is also the case in the µ − τ sector with τ → µγ). Notice that µ − e conversion and µ → eee already give quite competitive bounds at present while in the future they will have the strongest sensitivity in the µ − e sector, being able to probe η eµ values even three orders of magnitude smaller than the current constraint. Since η is a positive-definite matrix (see eq. (1.2)), its non diagonal elements should satisfy the Schwarz inequality
This is a key point since, as we will see in the next section, only the bound on η eµ is dominated by the current LFV constraint.
Global bounds
The results of our global fit to the Lepton Flavour Conserving (LFC) observables are shown in Fig. 2 for the G-SS (top panels) and the 3N-SS with inverted hierarchy (bottom panels). The bounds in the 3N-SS with normal hierarchy are similar to the inverted hierarchy case and can be found in [8] . The generation of the the light neutrino mass and mixing in the 3N-SS implies nontrivial correlations which are not present in the the G-SS scenario as it can be observed comparing the top and bottom panels. However, the 2σ individual bounds on η αα are pretty similar in both scenarios in spite of the stronger correlations present in the 3N-SS. Notice that the data show a preference for non zero heavy-active mixing at 1σ . Finally, we summarize our results for the G-SS scenario (in other words, the current nonunitarity bounds obtained in our analysis) in Table 1 . It is remarkable that the indirect bounds on η eτ and η µτ from LFC observables are stronger than the direct LFV bounds from the corresponding radiative decays. Only the constraint on η eµ is dominated by the LFV decay µ → eγ and its LFC bound is already at the level of O(10 −4 ) in any case. Our bounds can be translated to the triangular α parameterization [13, 14] just using the mapping given in [8] as shown in [15] . 
